Observations of motion in a source where the intrinsic velocity can be determined provides a direct measure of the distance to that source. Lynden-Bell (1) first suggested that the Hubble constant (Ho) could be determined from observations of superluminal extragalactic radio sources. He assumed a lightecho model in which oppositely directed components moved away from a common origin at a velocity of c. These ideas were extended to two-sided jets with an intrinsic velocity (3 = v/c by Pelletier and Roland (2) . Unfortunately, such twin-sided sources are extremely rare among active galactic nuclei (AGN).
In the course of observing the 193 sources in the second California Institute of Technology-Jodrell Bank survey (3, 4) with a global very long baseline interferometry (VLBI) array, we have discovered one source, 1946+708, with jet components apparently moving away in opposite directions from the central engine. This source is one of a family of compact symmetric objects (CSOs) comprising -10% of sources in complete flux-limited samples selected at high frequencies (5) . The CSOs are defined as sources less than 1000 parsecs (pc; 1 pc = 3.086 x 1016 m) in size having emission on both sides of the central engine. Morphologically, nearly all CSOs have two steep-spectrum hot-spots and/or lobes and some have a flatspectrum core. This morphology is remarkably similar to that of well-known high-power radio galaxies like Cygnus A. Among Fanaroff-Riley II sources with typical sizes of 100 kpc, radio jets of emission are commonly found, although counterjets are much more rare. The jets are believed to deliver energy from the central engine to the hot spots.
Previously known twin-sided jets on the parsec scale are 3C 338 (6), 3C 236 (7), and possibly Cygnus A (8) . To date, bidirectional motions have not yet been seen in any of these sources, although 3C 338 appears promising (G. Giovannini, personal communication). Bidirectional relativistic motions in the jets of the galactic sources SS433 (9) and possibly Cygnus X-3 (10) have been known for some time. SS433 regularly shows oppositely directed jet components with velocities of 0.26 c (11) . Recently, two other galactic sources associated with transient x-ray sources and having relativistic radio jets have
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been detected: GRO J1655-40 (12) and GRS1915+105 (13) . All four of these galactic jets have morphologies that are similar to the morphology of 1946+708, although they are smaller by a factor of >10-4 ' . Stickel (15, 16) . The components for each epoch are given in Table 1 along with velocities relative to Cl derived by fixing the shapes after fitting to the first, higher-quality, data set and then allowing each component to move freely and vary in flux density in order to fit the self-calibrated visibility data of the second epoch. The positions of all components are given with respect to the center of the source, defined as the midpoint between components Cl and C8. This midpoint is <0.2 mas from the intersection point of the line connecting C5 and C6 with the line connecting Cl and C8. The reduced x2 of the fit between the model and data is 1.03 and 1.05 for the first and second epochs, respectively. The errors in the velocities have been estimated from the signal-to-noise ratio and size of each component.
Comparison of the Two Epochs
The striking S-symmetry ( Fig. 1 -LseP=Da(l + z)(1 -p32cos20)' [1] where Da is the angular size distance to the source and z is the redshift. We will assume that qo = 0.5, although this choice is unimportant given the low redshift of 1946+708. [3] where a is the spectral index, k = 2 for a continuous jet component, and k = 3 for a discrete jet component. While the spectral index for the individual components is not yet known, it is probably not too different from the integrated value of -0.6 obtained from single dish measurements at 5 and 8.4
GHz. In this case the observed flux ratio of component C4 to C7 yields 13 cos 0 in the range 0.08 to 0.12 ± 0.03 for k = 3 to 2, which is in fairly good agreement with the value obtained from Eq. 2 using the ratio of their separations from the assumed origin, ,B cos 0 = 0.15 + 0.03. Since the precise values of k and a are unknown, we adopt the latter value. This provides a lower limit on 13 of 0.12 (when 0 = 0) and an upper limit on 0 of 830 (when 13 = 1).
In Fig. 3 we plot for Ho = 42, 55, 68, and 100 km s-1 Mpcthe dependence of 13 on 0 (from Eq. 1) based on the observed separation velocity of PUsep = 1.11 + 0.26 h -c for components C4 and C7. We also plot the dependence of 13 on 0 based on the observed arm-length ratio of C4 and C7 (Eq. 2). For Ho = 100, the intersection is at a large angle to the line-of-sight (0 -750) with a moderate value of 13 -0.56. A given choice of Ho yields solutions for 0 and 13 Alternatively, choosing 13 fixes 0 and Ho. Note that the restriction that 13 < 1 corresponds to a maximum angle solution of 0 = 81°, and a lower limit on Ho of 55 + 13 km s-l Mpc-1. If we apply the same value of 13 cos 0 to the C5-C6 pair, then a similar analysis yields a lower limit on Ho of 57 ± 13 km s-1'Mpc-1. If in fact we were to assume highly relativistic jets with 13 -1, which are frequently found in high-luminosity AGN, then the above limits on Ho become direct determinations.
The unification scheme in which quasars and highluminosity radio galaxies are drawn from the same population but viewed at different angles (18) is consistent with 0 > 450 for 1946+708, since its emission line properties are typical of a narrow-line radio galaxy (7) . The absence of a dominant core component at radio frequencies also favors a large angle to the line-of-sight. This viewing angle then implies that the 900 bends seen on both sides of the source are intrinsic and not due to projection effects.
A potential difficulty in the above analysis is that the velocity ratios of C4 to C7 and C5 to C6 should be the same as their arm-length ratio (Eq. 2). The arm-length ratio of C4 to C7 is 1.32 + 0.19, while their velocity ratio is 2.6 ± 1.0. These values are only marginally consistent within the lr errors quoted. For components C5 and C6 the arm-length ratio is difficult to determine, since the exact location of the core is not known, and the flux ratio may be contaminated by the presence of an as-yet-unidentified core component. The velocity ratio between components C5 and C6 is large: 4.8 + 3.0, albeit rather uncertain. With further observations, the accuracy of the velocity ratios should improve rapidly. is not yet possible to determine whether the jet components are moving ballistically or in a curved channel. The S-symmetry of the source is strongly suggestive of precision which, in its simplest form, would predict ballistic motions. While the current data do not yet warrant a detailed application of a kinematic model such as that applied to the well-studied galactic jet SS433 (11) , it is alreaidy clear that the precession periods of any such model will be quite short (<200 years) compared to the period expected for a stable binary black hole in the model proposed by Begelman et al. (19) .
The analysis in Constraints on the Hubble Constant suggests that the jet components in 1946+ 708 are only mildly Doppler boosted. Therefore they have a greater intrinsic surface brightness than the jets found in larger radio galaxies or even in typical parsec-scale core-jet sources.
Conclusions
We present the first observations of bidirectional motions in an extragalactic radio jet. We use these observations to place a lolower limit on Ho of 42 kmis 1 Mpc-1. If the jets in 1946+ 708 have velocities similar to those found in one-sided highluminosity AGN (13 1), then the Hubble constant is 55 ± 13 kmms-l Mpc- 1 Further observations are in progress using the Very Long Baseline Array in order to (i) locate a core component, (ii) determine absolutely the positions and motions of the jet components, and (iii) refine the relative motions in 1946+ 708. These observations will lead to improved constraints on the Hubble constant. By following the trajectories of the jet components we will be able to test the existence of precession which has been frequently invoked for extragalactic radio sources but never demonstrated kinematically.
